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(54) OPTICAL PICKUP DEVICE EQUIPPED WITH COLOR ABERRATION COMPENSATION 
LENS 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an optical pickup \ _ -. ^ 

device equipped with a chromatic aberration correcting 
lens having infinite focal length relatively when compared ^ 
with the focal length of an objective lens so as to 
correct the chromatic aberration of the objective lens, 
SOLUTION: The pickup device is equipped with a light 
source 10 which emits light, an objective lens 60 which 
converge the light emitted from the light source 10 to 
form a light spot onto a recording medium 1. an optical 
path converter 50 which is disposed in the optical path 
between the light source 10 and the objective lens 60 to 
convert the propagation direction of the incident light, a 
chromatic aberration correcting lens 40 which is 
disposed in the optical path between the light source 10 
and the objective lens 60 to correct the chromatic 
aberration caused by changes in the wavelength and/ or 
by increase in the wavelength line width of the light 
emitted from the light source 1 0. and a photodetector 90 
which receives the light reflected by the recording 

medium 1 and being incident on the detector by way of the optical path converter 50. The 
chromatic aberration correcting lens 40 consists of at least two lenses: a lens having the 
positive power and a lens negative power disposed in adjacent to each other, and the whole 
focal length is controlled to be relatively infinite compared with the focal length of the objective 
lens. 
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D;-0.431759E-04 E:-0.337619E-05 F:-0.123502B-06 
G:0.14291lE-06 H:0.433818E-07 J>0.4l0333S-08 



[0 0 5 4] ccv. $m's<Dmj^.t^^(Dm^^ztf 40-^ lo o 5 51 



(2) 



[0 0 5 6] CdTs hti^tt:ib^e^DBf^Tfe!3^ ctift $>^. M^Ul^X6 OtDMi^^mU^lS . 0 Q 0 Omt: 

[0 0 5 8] H 7 ti. MfB^OJ;-5^c«jS:^nfc5^1^U> 

[0 0 5 7] mE(D^vKmj&'^nrc^^uyX6 0^ xe o(D\\^m^^^iro miT^Ti-tt^^^^ifC, ytm.i o 
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[0 0 5 9] L*^L. H(jia<0j;^tc^^%U:/X6 OT-^ 

fe:*SIB^{i:^§fei|XMMlEP:yX4 0. 1 4 0 $fc« 2 
4 o^S^tSc:i:t<tt)I^S^n^o 

[0 0 6 0] BIS. mi Qmim 1 2ti. #^ii6%# 

*^B^^^:^«felRM^fIE^'VX4 o. l 4 O. 2 4 0<d 

Ot±»fpjg?S4 0 5nratc5tbTiaP|glO. 7 S^i&L. 

*li0^«D^]5iJ]^MtC^i,fel|XSMlEl/>X4 0. 14 
0. 2 4 0 liSM^^*?— ^Wf 5 PrxXjb^SvicKgEia 
B^nfci!?:&< i:fe2<iO^>'XJ;t)#fi!c^n«*% c = 
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Ix>'Xti:tl:'^TtgMW(cdlST£DT>y'^^7b^:;*:#v>:)t^ 

[0 0 6 1] m8Bi.zfm4^mmmig. ^nm(omi 

llfiSmil-^SfeiKMfflIEV>X4 OfiT^iHl OfiJA^P. 
:^o/W-^W-r§^ 1 WX4 1 tJE(D/^U~^^-t 

X4 K 4 smsit^Emv^iz^-^o^^u—^mr^o 

MIHS 1 RtJP^ 2 1^>X 4 K 4 5 a 4 tc^^Lfc J; 
i!ctcg*'sa5;5;«'^XWKTSoT. 3tM 1 OSLtf^l^U 

>X6 omK^^n\^t^mimnmc±^i^mm^u 

[0 0 6 2] 
[«4] 







(mm] 


[mm] 








(40) 


Sl 


.&1.340719 


1.000000 


EFD15 


1.741876 


30.1 


S2 


3.000000 


2.300000 


LAF3 


1.742841 


4S.0 


S3 


-53.981665 


10,00000 








(60) 


S4(^3^flS 1) 


2.012300 


1.700000 


'OG' 


1.623B55 


57.8 


S5(^^ei2) 


-18,075166 


1.656000 


gawst^d) 


S6 


GO 


d.600000 


•CG' 


1.621462 


31.0 



[0 0 6 3] MIHO<t d tC#lBl^tlfc*fgB^O^ 1 *iS 
Jgffiti:^SfelRMtfiEl/>X4 0T:\ ^1 1^>'X4 1 © 
mJ^m.mii±-3. 7 9 O S 4 Smm. S2 1^>'X4 5 COM 
i^m.mi>i3. 8 9 2 9 0 OiiiinT. feIi5?IIMiEP>X4 0 
(D^i^m^Sma^ 171.98531 142 6niT3& 
i.o ^LT. t>j|2M!^l^VX6 0(DA*fttOESii3. 

[0 0 6 4] UfcA^oTs *4fC^Lr::<t^:&5t^e*Iv* 
— :J?^^-r^felRMfflIEPVX4 0S.tfM%UVX6 0 
^cj;n«\ 2i1/(fi • vi)^i0^c:^£^,^^B, •trjit>^^ Zi 
1/(fi • vi)=0.0024tc:^i.<, 

[0 0 6 5] Lfc*^oT. ^U&miEU>X4 0*^*V 
B#,- ll7tc^Lfcj:3fc. 0A^P,a«?n57fe(73 
&*^fWcj; 0*tfe^>'X6 0-e^C§feiKa(i3ts:?gB^ 

1 *ssiii?^tc{^§feiixa«iEU'>'X4 o^mxt^ 

[0 0 6 6] iSma^ltc, H8©^^3^;^®Rtf«4JcS 



30 l<f7^iS«Am*?Sft 4 0 5 nm-h>^^nx 4 0 6 rnnfc^fb 
■ r^m^ic^. Wi3M!|%l^>'X6 0l?a{5i:A.^iKM*^ 

[0 0 6 7] 01 oRr^m5^0mtrn£. ^mno^m 

2*fflJgffitc^^feiKSffliEU>Xl 4 Oti^fe® 1 OM 
fj^^JEtD^^U—^mt^m 1 ly>X 1 4 1 i:mo>'^'7— 
^Wr§^2 U->Xl 4 5 i:J;!3^^nSo tuSEmi:^ 
t/^^l^VXl 4 K 14 5l,i^5lc^Vrc^oic, ft 
Ml 0S.DfS>ri^l^>'X6 Oi!)tC^-<;>it(R]f 5ffi«IEOffi 

§ o 

[0 0 6 8] 

[as] 
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1*1 


[mm] 


[mml 








(140) 


SI 


7.32022G 


2.300000 


LAF2 


1.721766 


48.5 


S2 


-6.459849 


1.000000 


EFDI5 


1,741876 


30.1 


S3 


6.2d20l2 


10.00000 








(60) 




2.012300 


1.700000 


•OG' 


1.623855 


57.8 




-18.075156 


1.656000 




S6 


DO 


0.600000 




1.621462 


31.0 



[0 0 6 9] mm(oi:r>\m^-^nrcifmn<Dm2mm. 

1 <DmMMW<t 5.1 1 2 1 2 1 ram. H 2 1 4 5 

cD^j^^SI«- 4.1 5 7 5 6 1 mniT-ao D ^ feUXS^lIE 
UVX 1 4 0O:^i*^^^ig{tl±i^ 109.823479 

5 5 4mT'fe5o ^LT> MIBi*!fel^:^X6 0£DX*ftt 

[0 0 7 0] a5fc^bfcJ;3^7t^S*l-r'-i5f;&Wr^ 
6iKMMiEl^:/Xi 4 0SLr?^^!!^!iU'>'X6 otcJ:ti{f, 
2i1/(fi ■ vi)ttOfc)fiV^ffl, r^tJ-fe^ Zi1/(fi-vi) 
=0. 0019K^?.c 

[0 0 7 1] ^«Wti:> m 1 0 «^^l^«3fij^tf « 5 \c 
X6 0 CDlKM*^3^bfcia 1 1 T^i-A^^ J; 9 fC, 2^^H^ 

o^a?fflLfc*&fcrai:<, jtagi 0(Dtiii<f^iSftA^K 



20 



*M*\'MlE?nTMfe^tl^>X6 0 T'l±{$ i:/L-if iKM*^ 
[0 0 7 2] 01 2R.tJ^"S6^#Bl-rntS. *fgB^(Dm 

3iWgj^Stc^;sfeilxMffiiEU->'X2 4 oaT^jgi om 

i3^P>n.<D/^r7~^mt^f^ I ly>X2 4 K iE(D/^U— 
^WrS^2 lx>X2 4 3S.tfft<7D/'?y-^*-r5^3 

uyXz 4 5j:i0:^-$n^c tufaillS.tf^3 I^VX2 
4 U 2 4 StiftetC^Lrctp^C, d^T-ozy-^;^ 
A^Sl/>}C«B&^H/^;*f9XMS. II2U'>'X2 4 3 tiS 
tfd^gTOr ■y--^^A'«WfBII 1 RZfm3UyX2 4 1 . 
2 4 5 tmii^^?>:ffy'XUS.'(:^-^H^o ^LT. MIE 
H lS.ia-'^3 lx>X2 4 U 2 4 SCDTfejgl OS.tfW!fel 

l^vXe 0{|iJfc#>57S>f[^-r5ffi«lE<Dft^¥S. H 1 

Zfm2U>X2 4 K 2 4 3 HcDStilEOft^^t^S. ^ 
2Rt)Pm3 U>X2 4 3. 2 4 5 P^(DB{±ft<Dft^¥S 

[0 0 7 3] 
[«6] 





m 


[xom] 


[mm] 








<?40) 


SI 


7.S64520 


1.000000 


EFD4 


1.806295 


27.6 


S2 


5.262096 


3.000000 


BACD5 


1.605256 


61.3 


S3 


.11.863307 


1.000000 


BFDIO 


1.775916 


28.3 


S4 


10.217745 


10.00000 








(60) 


ss(0^m 1) 


2.0 12300 


1.700000 


'OG' 


1.623855 


57.8 


S6(^3^&2> 


-18.075156 


1.656000 




S7 


CO 


0.600000 


'CG' 


1.621462 


31.0 



[0 0 7 4] mm(D^vicmi^-^nrzi^mm(Dm3mm 
BmKi^.^^iummsEi'>X2 4or\ mi 1^1^x2 4 

1 (Dm^Mmt- 2 6.4 0 5 7 2 Oram. m2\yZ/X2 

4 3(D^j;^Jia6. 4 4 0 3 0 Smra. I|3^>'X2 4 

5 (Dm^^M^i.- 6.9 3 7 7 2 2 mmTfe t) . felRMffi 
IE^>'X2 4 Q(0-^WM^^Witm 1 1 6.0 4 0 5 4 

6 0 9 SmTfeSo ^LT. tOffijt^tJlx'i'Xe 0 ©A*f 
tt01t@«5. Omm-^feSo 

[0 0 7 5] LfctP-DT. «6(C^Lfc<t3^7fe^e^-7=* 

-^^mt^&isMm'sE\yi/X2 4 os.t;>nftiP>'X6 

Otc^titf. Zi1/(fi • vOliOfCjfiV-'Ms -r^fc-^. 



^0 Zi1/(fi • vi)=0.0019ti::&5o "T^t^-^. *f8B^O|| 
lllSI}g^tC'(^^fel|XMffliEUi^X2 4 O^JRfflbfc« 
-a-i:RIi:;<. **Ste}^ffitJ:tilf. *ftlU'>'X6 OT?* 

[0 0 7 6] m^m^^. 0 1 2<D7t¥l^«3gS:tf«6 t 
^ L i 5 ^Tfe^B^x^- ^ ^iS-r § MIB>l>f 1* \y 
X6 0 Ol|2MjS;£^-r0 1 3T^i-*^5 J;3{C. *%W<0 

m3mmmKm^^ibLmmiEu-yX2 Ao^mmm 
:^^m(Dmimmmmicm^^i^mnsEuyX4: o 
ffl L fc«-a- 1 IS) u < , 1 0 ©tm^^tzfeSA'!** 

50 itft4 0 Smt^^nnr 4 0 6nrafc^{fcLTfe. feiKM 
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[0 0 7 7] &L±it. *:|8B^(D^1 ftV^L^ailfifije^ 
icm^^iS^niEUyXAO, 1 4 0. 2 4 0*^ll3Pi5C 
0.75 (DM^U>X6 0 T-j^^ 0 . 6m(DKMMii^ 1 

jfi-^-r 5 J; a tcii^ p. nfciS^iSffl^ tf y ^ r y fms 

[0 0 7 83 -r^fe-S, *^B^fc^5i«mjftffl^i^>y^ 
Ty:/^«*''o. 7 5 j:t)^^i^p,fla^%w-r^)!t!t%p 



0, 14 0. z4OimmM^iyyXRxfmmmi*i0kf^ 

[0 0 7 9] m^is. if.mn\m^^\fi-j^T-jy^m. 

*^»^Pfe54 0 Snmtcji^LTigpifcO. 8 5^*-r^M 
0.1 m<Dt^mmW 1 • tc^X4-°-y h^Jg^-ri.^3fiT- 

Sfhv^-^f«iai 4. ^7fc^LfcJ;dtc^SSnSo 
[0 0 8 0] 

[a7] 





m 


[miA] 


[mm] 








^^^^ 

(340) 


Si 


.U14.B2920 


1.000000 


£FD15 


1.741876 


30.1 


ss 


3.57236 


3.000000 


LAF3 


1.742841 


48.0 


S3 


-2736.69376 


10.00000 








(600 




1.41052 


2.750000 


*0G' 


1.715566 


53.2 




-2.48758 


0.271251 




S6 


oo 


0.100000 




1.621462 


31.0 



[0 0 8 1] mmtimiyiyXBo' \mm(o^^mm 



[0 0 8 2] 
[*8] 











-0.697423 


A.*0.121877E-01 B:Q.186663E-02 C;0.4ll872E-03 
D:-0.l4563SE-03 B:0.658968E-O4 F:0.224260E-04 
G:0.560839E^5 H:0.307800E-05 Jt-0.233787E-05 




-27.258190 


A:0.359235£-HK) B:0.784442E-0l C:-0a72135E+01 
D:0a96d96£-fOl E:-0.111915B-09 F:-0.9I36B9B-11 
Ck-0.735287E-12 H:-0. 17540^-13 J;0.636830£-15 



[0 0 8 3] teSBcDid^^ifelb^Xe 0' *aCT¥ 
n<i^u:yX6 0' mj^^Mltfifs 1.7 8 2 4 0 OimT-fe 
[0 0 8 4] felRSMiEb:yX3 4 0«. 08SLt?S4 

mt^w, 1 U'i/xs 4 1 iliE©/ w-^*-r§m 2 l^^ 
X3 4 5i:j;t)^«o mmmiRxfm2u>X3 a k 

3 4 5«^7t£:^Lfe.l:3(c, SVHcMB&^bvBiJf^ 

■dXs Tfejgi o&t>"^!!%u>'X6 0' fiijtc#^?^i^-r5 

[0 0 8 5] Buffi©J:a^«3i^Wr5HulBfeiKa?iiE 
^^'X3 4 0A^'MPi!(0. 8 SO^it^lxV-Xe 0' 

0 . 1 tmicD)?^ (Dummw 1 ' tcjs^-r 5 i 5 7 



X3 4 1 (D^Sjj^iE^tt- 3.45806imi. |g2 l^VX 

3 4 5 (D^.'i^lggtti 3 . 4 6 0 8 5 2mmT-fef9. felKS 
MiEU':^X3 4 0 (D±WM^^M>ii.m- 5 3.8 0 1 0 
5 1 9 7 7niTfei)o 

[0 0 8 6] ^LT. ^7]^Cf«8fc^LfcJ;3*5t* 
40 6^7=— ^^fi-r§fel1XSMlEU->X3 4 0S.tF*it!i^l^y 

X6 0" t<tn«\ 2ii/(fi • vi){io(cifivMi. -r^ 

t5-^, Zi1/(fi-vi)=0.0070fc!S:5o 

[0 0 8 7] lai 5i±. 0 1 A(Dm^^m&. mjRzf 

>X6 0 ' (DisiM&^^-to m 1 5 T^^A--^ <fc 5 tc, ^ 

ig 1 0 <DaW7tjg^«*^S?PlSfi 4 0 5 nmA^ P,^nT 4 0 

BmizmitT^m^K^. feiKMA^fei|XMMlEb>'X3 

4 OtCifJffilE^nTs tijIBMi^^VXe 0' XHHit 

50 [0 0 8 8] LfcA^oT. ^fggSfil^^felRMMIEUy 
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(10) 
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X3 4 0li. 0. ImniOlP^OfHa^if* r 

0. 8 5@;ftOiSr^PSJ%#-ri.^1^l'>X6 0' T'Tt 

[0 0 8 9] JW±® J; 3 :&mf*6^^IISlJ^ftlT'^J-A^§ <t 
ffl)tt!'y^'T'y:rsS{c<fcnif. Zi1/(fi -vOlilSS 

(1) cD«gH^?ffis-rs otcjevHf^w-rso 

CO 0 9 0] ^fc^ 2|s:fgB^lc^?,fel|xaMiE^>'Xtt> /O 

gi^^f ^fciitc. •^<Dfei|xaffiIEU->'XlcA*f-r5:)t 

0. 9 5^ho/hi^ 1 . 0 5^jiS-rSo 
[0 0 9 1] L/tA^oT. 3is:5gMtc«SfeiRliSiEbV 

x«. T^Mi oo^mt^miDmitim^^mmtRzf/ 
-e#§*iJ-'S=&^f «o 20 

[0 0 9 2] 

[0 0 9 3] *fc. ifnm\m^^^y^ryfmw^ 

on U ^-T-^- >'^'"l^^^Xi:SiMlcfei|XMMlEU>'X^ 

So 

[0 0 9 4] 2is:fgB§tc«?,felKMffiiEl^VX« 

(ai:A.if 0{cifiv^jt^fl^/'?'7-%#-rsoT\ 
[H®<Dffl*^i«0^] 

[H 1 ] fB«/S^B#tD7ttB;^/W-^«j(c 

*XlcJ;«^t7*-i'X<^tctt{fn5JteX4^-y h(D3Sl* 

[02] ^^•^&.m.mum^muWLo.&5<DKim\y 40 

i/X©iS®iKM X 7 * — xa i: Lfc 7 T-fe 

[03] ^^m.SLmt^^^^mum.o.Q5(on^]y 
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So 

[04] »*PifeS4 0 5ntn(c5^bTStPSn> ^PSSC 

0. 6 SO^f^^lxVX^^ffiffl-rSBf. t''^:*- — AXM^C 

[0 5] ^mm(^-mmm\m^-mmm.m^^y ^ 
[0 6] if.^mK^s^^n.m^iEv:yXifr£h-^m^. 

[07] 0 6OS*!|^^>X«DlRS0T'feS, 

[0 8] *|g0^(DmillifiJ^^tc^SfelRMffiiElxV 

[09] 08O5te¥W1ll3itcM-r5ji«ftll'>Xoit?M 

[010] ^mmm 2 iiffiff^stc{3^sfeiixaffiiEP 

vX^jfiffl bfc*fg0^t£:^S7fet;>y ^'T-y :^«H<^)±S 
«|5^Rtf^<D^S7^^MlilS«ItC^-r0T'35So 

[011] H 1 0 <D^^mm.Kn-t^nm\y^^x<o 

ilXM0T-fe§o 

[012] i^^m<Dm 3 mmmmicm^ feiixsMiE u 

vX^Sffl Lfc2|E%?gfc^SJtet! >y ^ T >y ygMcD^S 

gP^^;RT>"^cD=£S^SS^W6gt-^t-0T'^5o 

[013] 012 (Diftm^m7&icnr^M^u>X(D 
[014] imm<o'm 4 ^ssj^^tc^sfenxM^iEu 

VX^iiffl L fc*5g0§tc^ § ?t tf -y T -y rSBO^S 

[015] 014 0^¥S<I«jitC*f-rSS>M^U'i^X<D 
I|XM0T-SSo 

[?g=^®»i0^] 

1 IB»i«# 

1 0 ^j!S 

2 0 3UP<-7^f'>'<>'"l^>'X 

3 0 tf-ASJgyUXi^ 

4 0 feilXMMiEb^X 

5 0 {i3^if-Ax:/y -y^Jf 

55 i/4igft1g 

6 0 ^^\yyX 

7 0 *^bi^X 

8 0 ^i/i^y^x^yX 

9 0 ^tfetJBgi 



[06] 



01) 
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mil 



[02] 



1 

0.9 
0.8 
0.7 
0.6 
0.5 
0.4 
0.3 
0.2 
0.1 
0 





yGr — 




V \ ^7:1 — ^*?l=O.K|m 




it VI 1 „ 








// / \ 1 ' 

/// All ' 




if J ' 





50 



100 



150 



Q 
O 




0.00 



405 



405.5 406 
SlEJt (nm) 




405 



405.5 406 
iSS (nm) 



14] 




15] 



-0.5-0.4-0.3-0.2-0,1 fl 0.1 0.2 0.3 0.4 0.5 




mil 



[08] 



TANGENTIAL 0.00 RELATIVE SAGITTAL 

0.0010 FIELD HEIGHT 0.0010 

{o.oor , 

406nm / 




-o.oono 




405nm 



-0.0010 
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TANGENTIAL 0.00 RHATIVE SAGITTAL 
0.001 0 FIELD HEIGHT 0.0010 
(0.00)* 



406nm 



40Bnin 



-0.0010" 



405nm 
406nm 



•-0.0010 




[011] 



m 1 2] 



TANGENTIAL 0.00 RELATIVE SAGnTAL 
0.001 0 FIELD HEIGHT 0.001 0 
(0,00)* 



408nm 



40Snm 



405nni, 



406nm 



-0.0010 



405nm. 



406n 



-0.0010 




[01 3] 



TANGENTIAL 0.00 RELATIVE SAGnTAL 
0.0010 RELD HEIGHT 0.0010 

(o.oor 



40enm 



-0.0010 



405nm 



40Gnm 



-0.0010 



[HI 4] 



60' 




1 5] 



TANGENTIAL 0.00 RELATIVE SAGITTAL 
0.0010 FIELD HEIGHT 0.0010 
(0.00)* 



405nm 
406nm 



408nm 



405nm 



-0.0010 



-0.0010 



02) ^mm m 

^m&m^.mMykm'f^Amm.mm 2 rif 988 

1904^ 
1852»itt 



F^?-A(##) 2H087 KA13 NA14 PA01 PA02 PA18 

PA19 PB02 PB03 PB04 QA02 

QA03 QA06 QA07 RA05 RA12 
RA13 

5D119 AA22 BAOl BB04 EC03 JA02 

JA06 JA09 JA43 JB01 JB02 

JB04 JB06 
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